expression. Although analyzed Val content in the basal diet was lower than calculated, the increased serum Lys and improved pig performance may suggest that excess Leu limits Val availability and that surplus Val could correct some of the negative effects of excess Leu.
INTRODUCTION
Low CP diets supplemented with crystalline AA are used to improve dietary AA balance and reduce N excretion in pigs because typical high-protein diets contain excess of some AA such as Leu, which can have negative effects on the availability of other AA including Val, Ile, and Lys. Wiltafsky et al. (2010) reported a reduction in growth rate and serum Val in pigs fed diets with excess Leu, mainly due to antagonism among the branched-chain AA. Also, we recently found that excess Leu reduced performance and serum Ile, Val, Lys, and Thr and that Ile did not correct those effects (Méndez et al., 2011a,b) . These data indicate that surplus Val and Ile could be needed to correct negative effects of excess Leu, particularly for Lys availability.
The intestinal absorption of Lys is facilitated by the cationic AA transporter b 0,+ in exchange for neutral AA, especially Leu (Broer, 2008) . Excess Leu reduced b 0,+ expression in pigs (Morales et al., 2011; García-Villalobos et al., 2012) that surplus Ile failed to correct (Méndez et al., 2011a,b) , indicating that Lys availability is compromised by excess dietary Leu. Valine is also a neutral AA that competes with Leu for absorption, but information is not available about its effect on intestinal expression of b 0,+ and absorption of Lys. This experiment was conducted to evaluate the effect of surplus Val on b 0,+ expression, serum AA, and performance of growing pigs fed an AA-supplemented wheat diet with excess Leu and Ile.
MATERIALS AND METHODS
The pigs used in this experiment were cared for in accordance with the guidelines established in the Offi cial Mexican Regulations on Animal Care (NOM-062-Z00-1999 (NOM-062-Z00- , 2001 . A 21-d growth trial was conducted by using 16 crossbred pigs (Large White × Duroc; initial BW of 30.3 ± 2.1 kg). Pigs were housed individually with n = 8 pigs per treatment. Pigs were pair-fed, and feed intake was restricted to an average of 1.31 kg/pig per day, which was equivalent to 2.5 times the energy requirement for maintenance (NRC, 1998) . A basal wheat diet was supplemented with synthetic AA (Table 1) to meet or exceed the AA requirements for 20-to 50-kg pigs (NRC, 1998) . The analyzed Leu content in the basal diet was 70% above optimal level; excess Ile was also included to prevent a Leu:Ile imbalance. The second diet was the basal diet supplemented with 0.44% L-Val (+Val). Six pigs per treatment were euthanized at the end of the experiment, after 2.5 h fasting, to collect jejunum mucosa and jugular blood samples. Total RNA was extracted from mucosa samples (Méndez et al., 2011a,b) to analyze expression of mRNA for b 0,+ by quantitative PCR assays using the Maxima SYBR Green/ROX qPCR Master Mix (Fermentas Corp.) into a Chromo 4-DNA Engine (Bio-Rad). Analyses of variance of the data were performed using the GLM procedure (SAS Inst. Inc., Cary, NC), and mean comparisons were performed with the use of the Student´s t test. Probability level of P ≤ 0.05 was defi ned as signifi cant difference.
RESULTS AND DISCUSSION
The ADG (P = 0.044) and G:F (P = 0.015) increased by increasing dietary supply of Val (Table 2) . Because feed intake was kept constant for all pigs, increased ADG was solely attributed to increasing Val. The analyzed Val content in the basal diet was 0.55% or equivalent to 0.49% standardized ileal digestible (SID) Val, which was slightly lower than the calculated value of 0.59% total Val. The SID Val requirement for the 20-to 50-kg pigs was estimated at 0.56% by Waguespack et al. (2012) . Based on this estimate, the increased ADG and G:F in pigs fed the high Val diet could be due to the correction of an apparent Val defi ciency.
The b 0,+ system is the most important transporter for cationic AA expressed in epithelial cells. According to Broer (2008) , the absorption mechanism of b 0,+ for cationic AA is coupled with the effl ux of neutral AA, especially Leu. The expression of b 0,+ in jejunum, in the present study, was not affected (P > 0.10) by high Val supply (Table 2) . Recently, excess Leu in a wheat diet similar to the diet used in the present study substantially decreased expression of b 0,+ in jejunum of pigs (García-Villalobos et al., 2012; Morales et al., 2011) . However, surplus Ile failed to correct effects of excess Leu (Méndez et al., 2011a,b) . The combined results of these studies indicate that neither Val nor Ile correct the negative effect of excess Leu on the expression of b 0,+ . Surplus Val increased serum Val (+700%; P < 0.001) and Ile (+38%; P = 0.034) but did not affect (P = 0.556) Leu (Table 3) . Langer et al. (2000) reported that excess dietary Leu decreased the serum Val whereas Wiltafsky et al. (2009) observed an increase in the serum Val and Ile of pigs because of higher dietary Val levels. Adding Val increased the serum Lys (P = 0.006) and Arg (P = 0.008) and tended to increase Met (P = 0.067) in this study. Because the expression of b 0,+ was not affected by surplus Val, the higher serum Arg and Lys suggest that supplemental Val may increase the activity of b 0,+ . In conclusion, the increase in serum Lys, Arg, and Val in the present study indicates that increased dietary Val supply may alleviate some of the negative effects of excess Leu. 
